To quantify the number of steps adults take during an 18-hole round of golf, we recruited 42 healthy volunteers (12 men and 30 women aged 30-80 years) with established United States Golf Association handicaps to complete an 18-hole round of golf on each of 3 municipal golf courses. Subjects walked each course while wearing a pedometer to record step data. Analysis revealed that each golfer took a mean ± SD 11,948±1781 steps per 18-hole round of golf. Regardless of handicap level, sex, or course played, most subjects exceeded 10,000 steps during a typical round of golf. Consequently, in most cases, walking 18 holes of golf will meet the recommendation to accumulate 10,000 steps per day as part of a general physical activity plan.
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I ncreasing the physical activity of the US population has become a focus in the fight against obesity, diabetes, cancer, stroke, and various musculoskeletal pathological conditions. 1,2 Aware of the consequences of a sedentary lifestyle and the obesity epidemic, clinicians continue to search for creative and user-friendly methods to promote physical activity across the life span. Recently, several authors promoted the goal of 10,000 steps each day as part of a general physical activity plan. 3, 4 This recommendation is based in part on investigations showing that individuals accumulating a total of at least 10,000 steps per day are more likely to meet previously published physical activity guidelines. [4] [5] [6] One advantage of this recommendation is that steps can be counted easily with widely available and affordable pedometers.
Golf is a leisure activity popular with males and females of all ages. According to the National Golf Foundation, approximately 26 million Americans participate in golf. 7 During an 18-hole round, a golfer may walk more than 7 km, or roughly 4.4 miles. 8 Not surprisingly, several studies have established that regular golf participation may enhance fitness [8] [9] [10] [11] [12] and thereby reduce the risk of obesity. However, in the context of current recommendations for accumulating 10,000 steps each day, the actual number of steps taken during a round of golf has not been characterized. The primary purpose of this study was to quantify the number of steps adults take in a typical 18-hole round of golf. To provide a realistic study sample, we recruited 42 male and female golfers who agreed to play 3 different golf courses during a single season. We anticipated that determination of step count data would be clinically useful to both golfers and clinicians in assessing the role of golf participation in meeting daily physical activity goals.
SUBJECTS AND METHODS
Forty-two subjects (12 men and 30 women) aged 30 to 80 years (mean ± SD age, 55±13 years) were recruited to participate in the study. Recruitment occurred via posted advertisement at 3 municipal golf courses, verbal presentations at city golf league organizational meetings, and discussions with local golf teaching professionals. Each volunteer was at least 18 years of age, had an established United States Golf Association (USGA)-certified handicap index (a number representing a golfer's ability based on previous performances), and agreed to walk the preselected golf courses carrying his or her clubs or using a pull or push cart or an electric golf caddy. Exclusion criteria included musculoskeletal, neurological, or medical conditions that precluded normal golf participation or completion of the study. Written informed consent was obtained from all subjects. Collected demographic data included age, sex, height, weight, and USGA-certified handicap. This investigation was approved by the Mayo Foundation Institutional Review Board.
DATA RECORDING PROCEDURE
Each subject completed an 18-hole round of golf on each of 3 municipal golf courses in Rochester, Minn, between June 6, 2005, and September 23, 2005 (Table 1 ). The courses were not played in any particular order, and each golfer had previous experience with each of the 3 courses. During each round of golf, subjects wore an electronic pedometer (Omron HJ 105, Healthcare, Inc, Bannockburn, Ill) on the left side of the body for right-handed golfers and vice versa for left-handed golfers. Pilot testing revealed this position to be the least obtrusive while providing accurate step counts. This type of pedometer provides accurate step counts at slow walking speeds. 13 Following manufacturer recommendations, the pedometer was aligned with the midline of the thigh on the subject's belt or the waistband of their slacks or shorts. The pedometer was placed by the data collector, and a small piece of athletic tape was positioned along the medial edge of the pedometer to keep the device in the proper alignment. The pedometer was set at zero at the first tee, and a reading was recorded after the golfer exited the 9th green. This procedure was repeated on the 10th tee, and the step count data were recorded when the golfer left the 18th green. Data were collected in this manner to avoid variability in the golfers' activities between the 9th green and 10th tee and to provide the opportunity to detect equipment malfunction.
STATISTICAL ANALYSES
This investigation was descriptive, with the primary goal of characterizing step counts in a clinically meaningful volunteer sample of community golfers. Therefore, power analysis was not completed before data collection. Post-data collection statistical analysis was performed using a mixed-model analysis of variance to determine whether step counts might vary significantly by course, age, sex, or handicap.
14 The dependent variable was the number of steps taken per round of golf (18 holes). The within-subject independent variable (repeated measure) was the golf course. The between-subject independent variables included sex and skill level (grouped into 3 categories by USGA handicap indices: 0-10, 11-20, and ≥21). Statistical significance was established at P<.05.
RESULTS
The mean ± SD number of steps taken per 18-hole round of golf for all 3 courses was 11,948±1781. As shown in Table  2 , most golfers accumulated more than 10,000 steps during a round, regardless of course or demographics.
Step count did not vary by course (F 2,28 = 0.649, P=.525), sex (F 1,36 = 0.383, P=.540), or handicap index level (F 2,36 = 0.010, P=.990) (data not shown in Table 2 ).
DISCUSSION
In the fight against the obesity epidemic, health care practitioners continue to explore user-friendly methods to increase and monitor the physical activity of their patients. One such method is the recommendation to accumulate 10,000 steps each day as part of a general physical activity plan. [3] [4] [5] [6] Golf is a popular sport, attracting males and females of all ages. Although previous studies have defined the potential health benefits of regular golf participation, this is the first investigation to determine the physical activity of golf in the context of steps taken during an 18-hole round. [8] [9] [10] [11] [12] Our data show that walking a typical 18-hole golf course will allow most golfers to accumulate more than 10,000 steps of physical activity. Although we did not measure step length, combining published step length data with our step count data indicates that our subjects walked 4 to 5 miles during each round of golf, a distance in agreement with previous research. 8, 15 As shown in Table 2 , little variation was noted in step count as a function of golf course or sex. Although this finding was confirmed by statistical analysis, post-data collection power analysis indicated that 60 subjects would be required to provide statistical certainty. Nonetheless, regardless of demographics or condition, golfers accumulated 10,000 steps during a round of golf in at least 75% of cases. Although not displayed in our tabulations, our analysis also indicated that little variation occurred in the step counts between the first and second 9 holes during an 18-hole round. Thus, golfers can tally step counts in 9-hole increments.
Several study limitations are noteworthy. First, while the accuracy of the Omron HJ-105 pedometer may be questioned, this piezoelectric device has been reported to be 97% accurate at slow walking speeds similar to those occurring during golf participation. 13 Second, body position adjustments and motions other than stepping may have triggered the pedometer to falsely record a step. However, pilot testing indicated that the pedometer rarely underestimated or overestimated step counts as a result of walking pace or body movements. In addition, our step counts translate into mileages similar to those published previously, adding validity to our findings. 8 Therefore, we believe that our step count data are accurate. Third, the 3 golf courses played in this investigation were similar in regard to course difficulty (USGA slope rating) and distances. Therefore, step counts may be different among courses of more diverse difficulty. Clarification would warrant further investigation. Fourth, although the ability to generalize our findings to other golfing populations may be questioned, the primary purpose of this investigation was to characterize step counts in a representative group of community golfers. We believe that the current data accurately provide this information. Whether step counts would vary signifi-cantly by sex, handicap, or age would require future investigation using larger study populations.
CONCLUSION
Although individuals vary in their risk factors for disease and daily activity requirements, accumulating 10,000 steps per day while consuming a nutritious diet is likely to lead to improved health. [3] [4] [5] [6] Despite the observation that previous research has questioned the intensity of golf in the context of physical exercise, our data clearly indicate that golf participation can contribute considerably to an overall daily physical activity plan. [8] [9] [10] [11] [12] We thank Jud Taylor for his assistance with data collection and Roy Bechtel, PT, PhD, for his critique and advice on the manuscript. This study was undertaken to fulfill requirements for completion of a DScPT degree at the University of Maryland at Baltimore (S.L.K.).
